We sought an explanation for epidemiological changes in Streptococcus 23 agalactiae infections, by investigating the link between ecological niches of the 24 bacterium, by determining the prevalence of 11 mobile genetic elements. The 25 prevalence of nine of these elements differed significantly according to the human or 26 bovine origin of the isolate. Correlating this distribution with the phylogeny obtained by 27 multilocus sequence analysis, we observed that human isolates harboring GBSi1, a clear 28 marker of the bovine niche, clustered in clonal complex 17. Our results are thus 29 consistent with the emergence of this virulent human clone from a bovine ancestor. 30 over the last six decades, from predominantly bovine infections (13), to a leading cause 32 of neonatal infections (25, 26) and, more recently, a cause of invasive disease in elderly 33 adults (6), requires explanation. Genomic lineages grouping the most invasive isolates 34 have been described by multilocus enzyme electrophoresis (17, 23) , by pulsed-field gel 35 electrophoresis (1, 24) and more recently by the analysis of the polymorphism in the 36 allelic profiles of housekeeping genes (11), but are insufficient to account for the 37 emergence of S. agalactiae from such diverse ecosystems. A link between the bovine 38 and human niches has been proposed (8, 19) , but remains a matter of debate. Indeed, it 39 was recently suggested that human and bovine S. agalactiae isolates are largely 40 unrelated (3) and represent distinct populations or subtypes (5, 27) . Conversely, another 41 study provided evidence to suggest that the major hyperinvasive ST-17 clone implicated 42 in neonatal invasive diseases had arisen from bovine lineage ST-61 (2), whereas others 43 suggested that the genome of the common ancestor was closer to that of human strains than to that of the ST-61 strains of bovine origin (4). We hypothesized that 45 mobile genetic elements (MGEs), such as insertion sequences (ISs) or group II introns, 46 which drive bacterial evolution (12, 30) (Fig. 3) . Moreover, our data also suggest that the presence of GBSi1 in 99 the bovine reservoir predates its presence in the human reservoir because (1) all our 100 bovine isolates harbored GBSi1 whereas this element was present in less than one third 101 of human isolates (almost all of which belonged to CC17) and (2) the bovine isolates 102 had higher copy numbers and more complex patterns for GBSi1 than the human isolates 103 (data not shown), consistent with an increase in IS pattern complexity over time (18) . 104 proposed evolutionary scheme of MGE acquisition, in which GBSi1 is thought to have 107 been acquired recently by human isolates (10). 108
The particular distribution of MGEs among bovine and human isolates (Fig. 3) is 109 also consistent with a physical barrier reducing the exchange of genetic material 110 between the bovine and human reservoirs. The human isolate H14, which occupies a 111 prominent position on the NJ dendrogram, between the bovine CC67 and the human 112 CC17 (Fig. 2) , displayed two particular features. First, the copy number of GBSi1 in 113 this isolate was much higher than that in other isolates (human isolates had a median of 114 3 GBSi1, whereas H14 harbored 12 copies -data not shown). Parkhill et al. suggested 115 that IS expansion occurs during evolutionary bottlenecks (20, 21) . They argued that in 116
Yersinia, IS expansion coincided with a change in the ecological niche of the species, 117 from commensal organism of the gut to systemic pathogen (21). Second, isolate H14 118 harbored both IS1548 and GBSi1. In our study, as in previous studies (9, 15), very few 119 isolates harbored both GBSi1 and IS1548 (see Fig. 2 ). Granlund et al. explained this 120 mutually exclusive distribution by the presence of a closed insertion site for the two 121
MGEs on the bacterial chromosome (9), but this distribution could also be explained by 122 IS1548 and GBSi1 originating from two different ecological niches. Thus, human clone 123 CC17 seems to have evolved from the bovine lineage containing GBSi1, and has 124 retained the GBSi1 genetic marker from its bovine donor. 125
In conclusion, our results provide at least a partial explanation of the emergence 126 
